3D cell culture to determine in vitro biocompatibility of bioactive glass in association with chitosan.
This study reports the in vitro biocompatibility of a composite biomaterial composed of 46S6 bioactive glass in association with chitosan (CH) by using 3D osteoblast culture of SaOS2. The 46S6 and CH composite (46S6-CH) forms small hydroxyapatite crystals on its surface after only three days immersion in the simulated body fluid. For 2D osteoblast culture, a significant increase in cell proliferation was observed after three days of contact with 46S6 or 46S6-CH-immersed media. After six days, 46S6-CH led to a significant increase in cell proliferation (128%) compared with pure 46S6 (113%) and pure CH (122%). For 3D osteoblast culture, after six days of culture, there was an increase in gene expression of markers of the early osteoblastic differentiation (RUNX2, ALP, COL1A1). Geometric structures corresponding to small apatite clusters were observed by SEM on the surface of the spheroids cultivated with 46S6 or 46S6-CH-immersed media. We showed different cellular responses depending on the 2D and 3D cell culture model. The induction of osteoblast differentiation in the 3D cell culture explained the differences of cell proliferation in contact with 46S6, CH or 46S6-CH-immersed media. This study confirmed that the 3D cell culture model is a very promising tool for in vitro biological evaluation of bone substitutes' properties.